On one hand, better and better databases occur through the world, however for cities a lot of important data is unavailable. On the other hand, the cities are one of the most important units, where transportation interactions ought to be analyzed. In this recent paper the order of the cities (based upon the NUTS -Nomenclature des unités territoriales statistiques classification) will be introduced, and an answer will be found for the question whether this parameter could be used as a substitution of an economic parameter.
Introduction
In case of comparing cities to each other, for example in a linear regression model, it can be useful, if something about the economy could be told. The main problem with this, that there are not any useable data for it. In the Eurostat database, there are a few data about cities, however providing data is voluntary. In this recent article a simplified variable will be shown, which can substitute the real economy data.
Background
If talking about cities is in progress, then it is quite important how to apply a bound for them. On one hand, Friedman (2007) mentioned, that the cities and the surrounding regions should be treated together, however on the other hand it is quite difficult to find out the proper surrounding region. However, on the other hand there are cities which can be analyzed without their surroundings. Beaverstock et al. (1999) analyzed 50+ cities around the world and compared them in order to set up an inventory for world cities. For example, Taylor and Hoyler (2000) stated, that in some approaches 'London is so exceptional that it can be argued to be not a European city but related much more to New York than to the UK or Europe' (Herrschel and Newman, 2002) .
In the transportation related researches numerous papers compare cities to each other (e.g. Klingeret al., 2013; Fellesson and Friman, 2008) , and in this kind of comparisons this parameter could be helpful.
In order to measure the efficiency of the introduced economy parameter the urban public transportation seems to be the best to use. The case of public transportation is special in a way that the users, beyond their money, also pay by their time. And as more public transport is produced, the invested time will decrease due to the increased frequencies, better coverage and more direct routes (Preston, 2015) . Because of this a hypothesis was set up that a wider choice of routes to users will lead to a greater role for public transport in cities (Scheurer and Porta, 2006) . If this kind of wide choice is need to be operated a large amount of subsidies is need to be given by the operating city government, as the public transport cost become too high, the usage would decrease, (Nilsson, 2015) however expanding urban population requires this kind of service as well (Murray et al., 1998; Török and Schmalz, 2018) . Because of this fact, a hypothesis could be set up, that there is a dependence between the welfare of the city and the operated public transport system. Comparing public transportation systems is widely used in the transportation science (e.g. Sienkiewicz and Hołyst, 2005; Pucher and Kurth, 1995) .
If public transportation is taken into account, it is important to find some method in order to analyze efficiency. In general, a literature review was written where the ways of the measurement of one of the most important parameter of the public transport systems were introduced (Saif et al., 2019) . In case of Budapest Gaal et. al (2014) analyzed the performance of the public transport system. Pina and Torres (2001) found out a DEA analysis where the Catalonian cities were taken into consideration. Murray et al. (1998) and Murray (2001) measure this kind of efficiency through the accessibility in greater Brisbane region. Another approach is the fractal analysis, which was set up for Seoul's subway and railway network to measure efficiency (Kim et al., 2003) . For a metro system an analysis was published which tries to measure the efficiency based upon the network of Xi'an (Zhang et al., 2017) . The limitations of the public bus service efficiency were analyzed on the example of Putrajaya, Malaysia (Borhan et al., 2019) .
Besides, there are numerous papers analyzing cities' public transportation system, which will be part of our analysis too. Gumz and Török (2015) analyzed Budakeszi's (HU) public transportation system as well during their four-step model. Yatskiv et al. (2017) in their paper analyzed Riga's (LT) public transportation, from the accessibility approach. Also an accessibility analysis was set up for the city of Sisak (HR), and surroundings (Šipuš and Abramović, 2017) . Analysis for Zagreb (HR), and surroundings was also set up (Dadić et al., 2001; Matulin et al., 2014) .
Method 3.1 Setup of the variable
As it was mentioned before the goal of this recent paper is to find a variable, which could be proper for using as an indicator of the cities' economy. This indicator should be the order of the cities. The order in short words is a number between 0 and 5, and indicates the highest NUTS (Nomenclature des unités territoriales statistiques) territory whose capital is the actual city (case 1) (European Parliament, 2003) . For example, all of the national capitals will get 0 as their orders, because the largest NUTS territory whose capital are they is the actual country (NUTS0).
Because these kind of approach could be misleading, some corrections should be set up. First, there are cities which have additional roles, for example in the life of the European Union. A good example for this is Frankfurt am Main, which is only a capital of a district (NUTS3), however it is one of the most important cities in the European Union. So these cities order should be set to 0 (case 2). Another important thing is, that if Germany is taken into consideration, a lot of changes were introduced in the regionalization politics after 2000, so these changes need to be taken into consideration in the modified order (case 3). The number of cities in each order is shown by Fig. 1 (N = 421) .
The third approach is, besides, that there is difference between the size of the countries, which is taken into consideration in the NUTS system. So, in case of capitals the order will stand for the lowest NUTS level which is still represents the whole country.
It is need to be taken into consideration, that there are not exist a complete NUTS classification for all of the countries, so in that cases only estimation is feasible.
Proof of the usability 3.2.1 Case of Hungary
The goal of the recent paper is to prove, that these order can be used instead of economic indicators, in case of transportation economic researches. In order to prove, let's take into consideration some transport economic indicators. These could be the number of the private cars, and the number of the public transport (PT) lines.
If Hungary is taken into consideration, these kind of data could be accessed easily from the webpage of the PT operators, and the Hungarian Central Statistical Office (KSH, 2018a; 2018b) . In Hungary 137 settlements could Fig. 1 The ratio of the different ordered settlements according to the different cases (Source: authors) be taken into consideration. In case, only the number of the PT lines is taken into consideration the strength of the dependency is 0.4755 in case of linear regression, and 0.559 in case of exponential regression, as it can be seen on Fig. 2. However, if the number of the passenger cars is also taken into consideration, then, the next linear regression model could be set up (additional calculations have been shown that the exponential regression model is not better) (*** stands for the p < 0.001).
As it can be seen in Table 1 , the model is quite good, with an acceptable R-square value. The tests for the model acceptance are also quite good, their significance level is nearly 0 in all of the cases (Bolla and Krámli, 2005) .
However, it is need to be taken into consideration, that this kind of regression model cannot be taken into consideration properly because the number of PT lines and the number of passenger cars are not dependent (R 2 = 0.9234) from each other. Besides, due to the regional system of Hungary, the NUTS-1 capitals are missing from the analysis. So, it is advised to take into consideration the other European countries too.
Case of Europe
Before introducing the models to prove our theory, the analysis of the goals is necessary. If the order of the cities is favored to use instead of the actual economy parameter, it is ought to be proven, that the order explain the economy parameter, and not vice versa.
In case of Europe, 421 settlements from almost all of the European countries were analyzed in order to prove the statement. A similar model would be accepted to find, but because the number of PT lines and the number of passenger cars are not dependent from each other, then only the number of the PT lines is taken into consideration.
Calculations shown that there is a chance, that the dependence between the order and the number of the PT lines occurs because of the population. So, the effect of the population should be eliminated. In order to eliminate, a linear regression model is need to be set up to calculate the number of the PT lines explained by the population. After that if the rate of the two parameters are analyzed than it will be independent from the population.
Results
As it was mentioned before, there are three ways to take into consideration the order. In general, it can be said, that with the newer cases, the dependence based upon the values are better. (0.5278, 0.5412 and 0.6505 respectively) Note, that the distanced elements on the diagram are Moscow, London, Stockholm (respectively), and Saint Petersburg (as NUTS-1 capital). The relation between the order and the number of PT lines, in the third case, where the R 2 is the highest can be observed in Fig. 3.   Fig. 2 The dependence between the order, and the number of the PT lines in case of Hungary (Source: authors) . 3 The dependence between the order, and the number of the PT lines in case of Europe in case 3 (Source: authors) However, it must be note, that there is a dependence between the order and the population (R 2 = 0.8264) so, there is a chance that the dependence between the order and the number of the PT lines can only be observed because the dependence between the population, and the number of PT lines exists.
So, as it was mentioned before, it is advised to eliminate the effect of the population from the number of the PT lines. In order to do this a linear model was set up, in order to calculate the number of the PT lines based upon the population. The results of the model can be observed in Table 2 (*** stands for the p < 0.001).
Based upon this model, a number of PT lines can be calculated, which is only the consequence of the population. Regarding, a ratio also can be calculated, which is the ratio of the actual, and the estimated number of the PT lines. If this ratio is taken into consideration, this is also can be thought as a transportation economic parameter, however it is free from the effect of the population. The diagram of this ratio can be seen on Fig. 4 .
As a result, it can be said that this parameter can be used as an economic parameter of the given settlement. The shown diagram is valid only for case 3, for case 1 and case 2, the R 2 values are 0.366 and 0.3779 respectively.
Validation
In case of validation, the next question is given. The orders of the settlements are same in case of Western and Eastern Europe too. So the question is given, whether could a better parameter be created based upon the regional GDP numbers. Two parameters are calculated, the first is the GDP/ capita, the other is the estimated settlement GDP, which is the multiplication of the GDP/capita, and the population of the actual settlement, assuming that the given region is homogenous. Both of the parameters are calculated from data of 2015 based upon the database of the Eurostat and the World Bank (Eurostat, 2016a; 2016b; World Bank, 2018) .
If the GDP/capita data is taken into consideration, the next diagram ( Fig. 5 ) will be concluded. As it can be seen, no trend line could be fitted on the points.
If the settlement GDP is taken into consideration better dependencies will occur, similar to the level of the dependence based upon the R 2 values. This state is shown by Fig. 6 . . 4 The dependence between the ratio and the order (Source: authors) It is need to be mentioned, that the dependence between the estimated settlement GDP and the population is not so strong (R 2 = 0.5315), however in order to measure the parameters the ratio also should be analyzed in this case as well. If the ratio of the PT lines is taken into consideration, the next diagram (Fig. 7) will occur.
Based upon everything, the estimated settlement GDP provides better dependence, however it is hard to find proper data, even in Europe too. Besides the use of the order is better in case of measuring cities, because this estimation is based on regional GDP, regional and settlement population, which can be also important dependent variables.
Conclusion
As a conclusion it can be stated, that a simple substitution parameter is found for economy data. After manage all of the occurring problems a parameter has been set up, which is as strong as the estimated settlement GDP -in case assuming homogeneity in the given region.
However, some criticism about this method is need to be mentioned. First, the sampling was arbitrary, during the choice of the analyzed cities none of the sampling rules/ methods were taken into consideration.
Second, the number of the PT lines is not the best parameter to describe the network of the given settlement. It is obvious, that a metro line is not equal with a bus line, so a more precise summarize should be created in the future.
Third, bounds of cities was quite hard to find out, and from this, it was difficult to find out which routes belong to the actual city, and which do not.
However, our goal, which was finding a proper parameter instead of the economy data was successful, it can be stated that the order is a feasible parameter. Fig. 7 The dependence between the settlement GDP and the ratio of the PT lines (Source: authors)
